
US 20060114657A1 

(12) Patent Application Publication (10) Pub. No.: US 2006/0114657 A1 
(19) United States 

Refai-Ahmed et al. (43) Pub. Date: Jun. 1, 2006 

(54) THERMAL MANAGEMENT APPARATUS 

(75) Inventors: Gamal Refai-Ahmed, Markham (CA); 
Xiaohua H. Sun, Cupertino, CA (US); 
Nima Osqueizadeh, Richmond Hill 
(CA); Salim Lakhani, Toronto (CA); 
Jim E. Loro, San Martin, CA (US); A. 
Mei Lan Shepherd-Murray, KesWick 
(CA); Ross Lau, Toronto (CA) 

Correspondence Address: 
VEDDER PRICE KAUFMAN & KAMMHOLZ 
222 N. LASALLE STREET 
CHICAGO, IL 60601 (US) 

(73) Assignee: ATI Technologies, Inc., Markham (CA) 

(21) Appl. No.: 10/999,269 

(22) Filed: Nov. 29, 2004 

\IX’L’I/ 

I400 

I as 
141* 

‘v J a me _ I105 

= N J , "C 1 

Publication Classi?cation 

(51) Int. Cl. 
H05K 7/20 (2006.01) 

(52) U.S. c1. ............................................................ ..361/719 

(57) ABSTRACT 

The present disclosure relates to a thermal management 
apparatus used to manage temperature of components 
mounted to a circuit substrate, such as electronic or optical 
components. The apparatus includes a heat dissipation struc 
ture that includes at least one protrusion extending from a 
surface of the heat dissipation structure. A carrier structure 
is also included and engages With the heat dissipation 
structure. The carrier structure includes an aperture that 
receives the at least one protrusion. Additionally, the appa 
ratus includes at least one biasing structure that is con?gured 
to alloW movement of the heat dissipation structure relative 
to the carrier structure and provides a biasing force tending 
to move the heat dissipation structure and carrier structure 
together. 
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THERMAL MANAGEMENT APPARATUS 

FIELD OF THE INVENTION 

[0001] The present disclosure relates to a thermal man 
agement apparatus and, more particularly, an apparatus for 
thermal management of components mounted to a circuit 
board. 

BACKGROUND OF THE INVENTION 

[0002] In electrical circuits, such as electronic or optical 
components, the operation of these components generates 
heat due to their consumption of poWer. Such heat, hoWever, 
is detrimental to many electrical components such as inte 
grated circuits or optical devices. Accordingly, these com 
ponents typically require cooling beyond mere air conven 
tion or ventilation With a fan, for example. In order to 
accomplish additional cooling, it is knoWn to use heat sink 
devices that remove heat through thermal conduction in the 
heat sink device. Typically, these heat sink devices physi 
cally contact With components on a substrate such as a 
circuit board and are constructed of a thermally conductive 
material, such as metal (e.g., copper or aluminum). Addi 
tionally, heat sink devices typically feature a construction 
having a plurality of ?ns alloWing air movement over a large 
surface area of the heat sink in order to remove heat through 
ventilation or natural air convection. 

[0003] FIG. 1 illustrates a circuit assembly 100, such as a 
circuit board con?gured to connect to a PCI or PCI Express, 
or AGP bus. In particular, the assembly 100 shoWn in FIG. 
1 is a graphics card that is insertable into a PCI Express or 
AGP bus slot in order to interface With a computing system. 
The circuit assembly 100 includes a thermal cooling appa 
ratus 102 that is used to effect cooling of components on a 
circuit substrate 104. The thermal cooling apparatus 102 
includes a heat sink structure 106 and air mover, such as a 
fan 108 that causes air movement or ventilation over ?ns 110 
of the heat sink structure 106. In this example, the heat sink 
structure 106 Within the thermal cooling apparatus 102 is 
positioned such that it physically contacts components 112 
mounted on the circuit substrate 104. In particular, compo 
nents, such as processing devices, generate more heat than 
other components, such as memory devices. In this example, 
a graphics processor chip 114 is illustrated. In order to effect 
optimal cooling of the graphics processor chip 114, it is 
knoWn that heat sink structures, such as heat sink 106, must 
be engaged With the processor 114 With a particular force per 
unit area (i.e., pressure). As an example, a graphics process 
ing unit requires around 40 pounds per square inch (psi) 
pressure of the heat sink structure 106 on the processor 114 
in order to achieve optimal heat transfer and, thus, cooling 
of the processor 114. In contrast, devices such as the 
memory devices 116 only require a pressure around three (3) 
pounds per square inch (psi) to effect optimal cooling. If 
more pressure is exerted on components such as the memory 
devices 116, excessive stress Will cause cracking and deg 
radation of these types of devices 116. 

[0004] FIG. 2 illustrates the back side of the circuit board 
104 of the circuit board assembly 100, Which is opposite 
from the top perspective vieW shoWn in FIG. 1. This ?gure 
illustrates the use of a spring clip 200 that exerts the requisite 
pressure of the heat sink structure 106 onto either the 
processor 114 or memory devices 116. The biasing assembly 
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200 includes a spring bracket 202 that is attached to the 
thermal cooling apparatus 102 by a pin 204 passing through 
the circuit substrate 104 or other suitable device. The spring 
bracket 202 is rotatable around the pin 204 and the pin 
passes through the circuit substrate 104 to connect the spring 
bracket 202 to the thermal cooling apparatus 102. The spring 
bracket 202 also includes a plurality of apertures 206, each 
of the apertures 206 having a Wide portion 208 and a slot 
portion 210 in order to introduce biasing or force to cause 
the heat sink structure 106 to put pressure on the processor 
114 or memory devices 116. The Wide portions 208 of the 
spring bracket 202 are con?gured to engage With a plurality 
of ?xed ends 212 affixed to the circuit board 104. The spring 
bracket 202 is con?gured such that, When rotated around the 
pin 204, the slot portions 210 of the apertures 206 engage the 
?xed pins 212, and pressure is introduced due to the biasing 
or spring nature of the spring bracket 202. Thus, the heat 
sink structure 106 is then pressurably engaged With either 
the processor 114 or the memory devices 116 in order to 
effect better thermal management of these devices. 

[0005] In most constructions of circuit assemblies, com 
ponents, hoWever, have differing heights relative to the 
surface of the circuit substrates or PCB boards. As an 
example of such construction, FIG. 3 illustrates a partial 
sectional elevation vieW of the circuit assembly illustrated in 
FIG. 1. As shoWn, the thermal cooling apparatus 102 
featuring heat sink structure 106 is mounted on top of the 
circuit substrate 104 over a processor 114 and a memory 

device 116, as examples. The height of the processor (indi 
cated as H1) is signi?cantly greater than a height H2 of the 
memory device 116. For example, in a graphics processing 
board, a graphics processing unit can have a height of 
around 2 millimeters to 2.7 millimeters, Whereas memory 
devices used in such circuits are around 1.1 millimeters in 
height. Thus, When using a single biasing structure (e.g., 
spring 202 pin 204, and posts 212), This difference in height 
leads to either too little pressure on the processing devices 
such as processor 114 or too much pressure on components 
such as memory devices 116. In order to compensate for the 
height difference and alleviate pressure on memory devices 
115, for example, an additional plate 302 is included to 
compensate for the height difference and also to mitigate or 
reduce pressure exerted on the memory device 115. This use 
of a plate 302, hoWever, is nonetheless insuf?cient to prevent 
eventual stress on the components. Additionally, knoWn 
thermal cooling apparatus, such as thermal cooling appara 
tus 102, exhibit intolerance to transportation, shock and 
vibration due to a rigid ?xation of the thermal management 
device to the circuit substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The present disclosure Will be more readily under 
stood in vieW of the folloWing description When accompa 
nied by the ?gures described beloW and Where like reference 
numerals represent like elements. 

[0007] FIG. 1 illustrates a top perspective vieW of a circuit 
assembly including a thermal cooling apparatus. 

[0008] FIG. 2 illustrates a plan vieW of the bottom portion 
of the circuit assembly of FIG. 1. 

[0009] FIG. 3 illustrates a partial sectional elevation vieW 
of the circuit assembly illustrated in FIG. 1. 
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[0010] FIG. 4 illustrates a top perspective vieW of one 
example of part of a circuit assembly employing a thermal 
management device according to the present disclosure. 

[0011] FIG. 5 illustrates one example of a top plan vieW 
of the assembly of FIG. 4. 

[0012] FIG. 6 illustrates one example of a side elevation 
vieW of a heat dissipation structure used in the assembly of 
FIG. 4. 

[0013] FIG. 7 illustrates one example of a bottom plan 
vieW of the heat dissipation structure of FIG. 6. 

[0014] FIG. 8 illustrates a bottom perspective vieW of one 
example of a portion of the heat dissipation structure of FIG. 
7. 

[0015] FIG. 9 illustrates a partial plan vieW of one 
example of a carrier structure that may be used With the 
assembly illustrated in FIG. 4. 

[0016] FIG. 10 illustrates a top perspective vieW of one 
example of a portion of the carrier structure of FIG. 9. 

[0017] FIG. 11 illustrates a cutaWay elevation vieW of one 
example of the assembly of FIG. 4. 

[0018] FIG. 12 illustrates a cutaWay elevation vieW of 
another example of the assembly of FIG. 4. 

[0019] FIG. 13 illustrates a cutaWay elevation vieW of 
another example of a biasing force device that may be 
utilized With the assembly of FIG. 4. 

[0020] FIG. 14 illustrates a bottom perspective assembly 
vieW of an example of a thermal management apparatus 
according to the present disclosure. 

[0021] FIG. 15 illustrates a top perspective assembly vieW 
of a circuit assembly according to the present disclosure. 

DETAILED DESCRIPTION OF THE PRESENT 
EMBODIMENTS 

[0022] The present disclosure relates to a thermal man 
agement apparatus used to manage the temperature of com 
ponents, such as electronic or optical components. The 
apparatus includes a heat dissipation structure that includes 
at least one protrusion extending from a surface of the heat 
dissipation structure. A carrier structure is also included and 
con?gured to engage With the heat dissipation structure. The 
carrier structure includes an aperture con?gured to receive 
the at least one protrusion. Additionally, the apparatus 
includes at least one biasing structure that is con?gured to 
alloW movement of the heat dissipation structure relative to 
the carrier structure and provides a biasing force tending to 
move the heat dissipation structure and carrier structure 
together. 
[0023] The disclosed thermal management device is 
employable on a circuit substrate including various electrical 
components having disparate heights. Speci?cally, by pro 
viding a heat dissipation structure With a protrusion and a 
corresponding carrier structure With an aperture receiving 
the protrusion, the heat dissipation structure can be engaged 
With a surface to be thermally managed at a desired pressure 
applied by the biasing structure, as Well as thereby accom 
modating the particular height of the surface relative to 
another surface such as a circuit substrate. The employed 
biasing structure also permits movement of the heat dissi 
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pation structure relative to the carrier structure thereby 
providing a moveable or “?oating” heat dissipation struc 
ture. 

[0024] FIG. 4 illustrates a partial perspective vieW of a 
circuit assembly 400 including a circuit board or substrate 
402, Which may include a number of various electrical 
components, such as electronic and optical components 
including processor devices and memory devices. The 
assembly 400 also includes a thermal management apparatus 
404 that may be used to effect the thermal management 
(such as cooling or heating) of components on the circuit 
substrate 402. The thermal management apparatus 404 
includes a heat dissipation structure 406, Which may be a 
heat sink constructed of a thermally conductive material 
such as copper, aluminum, graphite, magnesium, any com 
bination of these materials or any other suitable material. As 
shoWn, the structure 406 includes a plurality of ?ns 408 to 
effect heat dissipation. The thermal management apparatus 
404 also includes a carrier structure 410 that is engageable 
With the heat dissipation structure 406. The carrier structure 
410 is also constructed of a thermally conductive material, 
such as aluminum, copper, graphite, magnesium or any other 
suitable material. In an example Where the thermal manage 
ment apparatus 404 is used With a plug-in type circuit board 
that plugs into a slot or other structure, a lighter material 
such as aluminum may be better suited for use With such 
circuit boards due to the loWer Weight of aluminum. LoWer 
Weight of the thermal management apparatus 404 reduces 
stress on the plug-in connections of the circuit board such as 
board connections 412 illustrated in FIG. 4. Materials such 
as graphite and magnesium, for example, yield a loWer 
Weight thermal management apparatus 404 that serves to 
minimiZe the stress of the apparatus on the circuit substrate 
and the components being thermally managed. 

[0025] The carrier structure 410 also may include carrier 
protrusions 414 that engage With components 416 mounted 
on the circuit substrate 402. These carrier protrusions 414 
serve to effect thermal management of the particular com 
ponents 416 With Which they engage. Also, the carrier 
structure may be af?xed to the circuit substrate 402 in such 
a Way to effect a predetermined pressure of the carrier 
protrusions 414 onto the components 416. In an example, 
the pressure exerted by the carrier structure 410 at the 
protrusions is signi?cantly less than the pressure exerted by 
heat dissipation structure 406 on components With Which it 
contacts. 

[0026] FIG. 5 illustrates an example of a plan vieW of the 
circuit board assembly 400 illustrated in FIG. 4. As shoWn, 
the heat dissipation structure 406 includes one or more 
biasing structures 502, the structure of Which Will be 
explained more fully With respect to FIGS. 10-13. As may 
be seen in the top plan elevation vieW of FIG. 5, the biasing 
structures 502 include an aperture 504 Where the ?ns 408 of 
the dissipation structure 406 are cut aWay or absent. The 
biasing structures 502 also include a shaft or pin 506 that is, 
in part, used to secure the heat dissipation structure 406 to 
the carrier 410. In an example, the pin 506 is a screW having 
a cap at one end and threads at another end that engage With 
threads set in the carrier structure 410. 

[0027] Also shoWn dashed in the top plan vieW of FIG. 5 
is an aperture 508 in the carrier structure 410. Additionally, 
a protrusion 510 that extends from the bottom of the heat 
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dissipation structure 406 is illustrated by dashed lines. The 
protrusion 510 extends from a bottom surface of the heat 
dissipation structure 406 into the aperture 508 of the carrier 
structure 410. 

[0028] FIG. 6 illustrates a side elevation vieW of an 
exemplary heat dissipation structure 406 to shoW the pro 
trusion 510. As shoWn, the protrusion 510 extends from the 
bottom surface 602 of the heat dissipation structure 406. 

[0029] FIG. 7 illustrates a bottom plan vieW of the heat 
dissipation structure 406. As shoWn, the protrusion 510 is 
disposed on the bottom surface 602 of the heat dissipation 
structure 406. Although the shape of the protrusion 510 is a 
square island, the shape of the protrusion 510 may be 
con?gured in any suitable manner and located at any suit 
able spot. In one example, the shape of the protrusion 510 
may be con?gured to match the shape of Whatever compo 
nent the protrusion 510 Will contact in order to effect thermal 
management. Additionally, the heat dissipation structure 406 
may include a stepped border 702 shoWn dashed to indicate 
that this is an alternative feature. In particular, the stepped 
border 702 may be larger than the protrusion 510 and shaped 
to match the aperture 508 in the carrier structure 410 for 
example. In particular, this stepped border 702 may be 
included and con?gured in conjunction With the same siZed 
aperture in the carrier structure to completely cover a 
correspondingly con?gured border around a component on 
the circuit board. Such borders are knoWn for components 
such as processing units and other components that exude 
higher heat output. It is noted that the protrusion 510 may be 
either an attached piece to the heat dissipation structure 406 
or can be milled or integrally molded as part of a larger piece 
(e.g., the heat dissipation structure). 

[0030] FIG. 7 also illustrates apertures or holes 704 
formed in the bottom surface 602, through Which the pin or 
shaft 506 may pass. Also included is a counterbore 802 as, 
illustrated in the perspective vieW in FIG. 8. This counter 
bore 802 is con?gured to mate With a nipple on the carrier 
structure as Will be discussed With respect to FIGS. 9 and 
10. 

[0031] As shoWn in FIG. 9, a top plan vieW of the carrier 
structure 410 is illustrated. Within the carrier structure 410 
is the aperture 508 con?gured to receive the protrusion 510 
of the heat dissipation structure 406. Additionally, the carrier 
structure 410 includes one or more apertures 902, Which 
receive and secure the pin 506. In an example, the holes 902 
include threading that engage With threads on the end of the 
pin 506. The holes 902 may also include a raised nipple 1002 
extending from the upper surface 904 of the carrier structure 
410 as illustrated in FIG. 10. The nipple 1002 has a diameter 
slightly smaller than the counterbore 802 shoWn in FIG. 8 
such that the nipple engages With the counterbore When the 
heat dissipation structure 406 is engaged With the carrier 
structure 410. The use of the nipple 1002 and counterbore 
802 ensures that the heat dissipation structure 406 and the 
carrier structure 410 align properly during engagement and 
ensures that there is no lateral movement or “play” of the 
heat dissipation structure 406 With respect to the carrier 
structure 410. 

[0032] FIG. 11 illustrates a sectional elevation vieW of the 
circuit assembly of FIG. 4, for example. In this example, the 
heat dissipation structure 406 is engaged With the carrier 
structure 410 and secured through the biasing structures 502. 
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The protrusion 510, as shoWn, engages With a component 
1106 mounted to the circuit substrate 402. Each of the 
biasing structures 502 further includes a biasing force device 
1102 that is disposed betWeen the upper surface 1104 of the 
heat dissipation structure 406 and a cap 1110 at one end of 
the pin or shaft 506. The pin 506, if con?gured as a screW, 
includes a slot 1112 enabling rotation of the screW threads at 
the opposing end of the shaft 506 With threads 1114 in the 
hole 902 Within the carrier structure 410. The biasing force 
device 1102 may be a spring, as shoWn in FIG. 11, in order 
to provide the biasing force tending to force the heat 
dissipation device 406 toWard the carrier structure 410 and, 
thus, forcing the island protrusion 510 onto the component 
1106 to be thermally managed at a particular pressure (e.g., 
40 psi). It is noted that the biasing force device 1102 may 
comprise any suitable structure that effects a force, such as 
a rubber bushing, a leaf spring, or any other suitable struc 
ture. Moreover, it is noted that the biasing structure 502 
itself may be solely comprised of a spring. For example, it 
may be constructed such that the spring may effect the 
biasing force While at the same time securing to the carrier 
structure 410 through a suitable structure, by glue or any 
other suitable mechanism. 

[0033] FIG. 11 also illustrates that in one example, the 
carrier structure 410 includes footings 1116 that attach the 
carrier structure 410 to the circuit substrate 402 as Well as 
e?fect spacing betWeen the carrier structure 410 and sub 
strate 402. Additionally, a border 1108 disposed around the 
processor 1106 is illustrated according to a particular 
example. As also shoWn, the aperture 508 is siZed such that 
it corresponds to the same siZe and shape as the border 1108, 
as one example. 

[0034] FIG. 12 illustrates another example of an elevation 
sectional vieW of the assembly illustrated in FIG. 4. In the 
example of FIG. 12, a processor 1202 is shoWn having a 
height, Which is greater than that shoWn in FIG. 11. Accord 
ingly, the heat dissipation structure 406 is vertically dis 
placed causing a gap 1204 betWeen the bottom surface 602 
of the top surface 1206 of the carrier structure 410. Accord 
ingly, this ?gure illustrates hoW the disclosed thermal man 
agement device accommodates components having differing 
heights. The elasticity of the biasing structure 506 is selected 
such that the force applied by the protrusion 510 on the 
component 1202 is the same for different heights in order to 
ensure optimal cooling over a various height tolerance 
range. 

[0035] FIG. 12 also illustrates that the carrier structure 
410 is further con?gured With the carrier protrusions 414 
that effect cooling of other components such as a memory 
device 1208 mounted to the circuit substrate 402. Interposed 
betWeen the protrusion 414 and the memory device 1208 is 
a soft, thermal interface material 1210, Which may be used 
to absorb shock and also minimiZe or diminish the pressure 
effected by the pad 414 onto the memory device 1208 or any 
other device requiring less pressure to achieve desired 
cooling. Although the ?gure illustrates an interface material 
1210, the protrusions 414 may be con?gured to directly 
touch the memory device 1208. It is further noted that 
thermal grease or gel may be interposed betWeen the pro 
trusion 510 of the thermal dissipation structure 406 and the 
component 1202 to effect better thermal conductance of 
heat. 
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[0036] The particular structure of the biasing structure 502 
illustrated in FIGS. 11 and 12 show an aperture 1118 (as 
shown in FIG. 11) having a diameter less than a shaft 
diameter 1120 of the inner shaft 506. Thus, in the example 
of the shaft 506 comprising a screW, the maximal distance 
that the heat dissipation structure 406 is alloWed to rise 
above the carrier structure 410 (e. g., the maximum gap 1204 
distance as illustrated in FIG. 12) may be set by turning the 
screW. Alternatively, FIG. 13 illustrates an example Where 
the shaft diameter 1120 is less than the aperture 1118 
alloWing the heat dissipation structure 406 to pass over the 
shaft 506 unimpeded. The biasing force device 1102, such as 
the spring shoWn in FIG. 13 is of su?icient diameter, 
hoWever, to ensure that a biasing force is exerted betWeen 
the cap 1110 and the upper surface 1104 of the heat dissi 
pation structure 406. 

[0037] FIG. 14 illustrates an example of an assembly of a 
circuit assembly 1400 employing the disclosed thermal 
management device. As illustrated, a circuit substrate 402 
includes components such as a digital processor 1202 
(shoWn With dashed lines as the processor is located on the 
upper side of substrate 402) cooled by the heat dissipation 
structure 406 as it contacts the processor 1202 With protru 
sion 510. The illustrated carrier structure 410 is interposed 
betWeen the heat dissipation structure 406 and the circuit 
substrate 402 as described previously, the carrier structure 
410 includes the aperture 508, Which is con?gured to receive 
the protrusion 510 in order to contact the processor 1202. 
The assembly 1400 also includes a housing 1402 including 
an air mover assembly, such as fan 1404. 

[0038] After the heat dissipation structure 406 is secured 
(to the carrier structure 410 by the biasing structures 502), 
the carrier structure 410 is con?gured to attach to the 
housing 1402 With, for example, a series of screWs 1414, 
Which engage With a series of holes 1418 in the housing unit 
1402. Although screWs are shoWn, any suitable structure or 
device for af?xing the carrier structure 410 to the housing 
1402 may be used. Once the carrier 410 is af?xed to the 
housing 1402, this comprises a thermal management unit 
1422, Which is then af?xed to the circuit substrate 402. 
Af?xing the thermal management unit 1422 to the substrate 
402 may be accomplished With the assistance of a backplate 
406 attached to the bottom of the circuit substrate 402 to 
provide support. ScreWs 1420 that pass through holes 1424 
in the circuit board and engage With holes Within the spacers 
1116 secure the upper unit 1422 to the substrate 402. 
Additionally, underneath the memory devices 1208 on the 
opposite side of the substrate 402, one or more thermal 
interfaces 1408 may be utiliZed to further e?fect thermal 
management of the memory devices 1208. 

[0039] Stresses may occur in an area 1412 of the circuit 
substrate 402 under the processor 1202 due to the protrusion 
510 exerting pressure on the processor 1202. In order to 
alleviate this stress, a dynamic balancing mechanism 1410 
may be mounted to the backside of circuit substrate 402 in 
the area 1412 in order to apply a force counter to the biasing 
force in the area 1412. Although the example of FIG. 14 
illustrates a V-shaped spring device 1410, any other suitable 
structure may be utiliZed that imparts a force to the back 
surface of the substrate 402 in the area 1412 proximate to the 
processor 1202. It is also contemplated that rather than the 
spring device as shoWn in FIG. 14, the dynamic balancing 
mechanism could be effected by clips on the upper surface 
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of the substrate 402 that engage With the carrier structure 
410 in order to provide rigidity to the area 1412 of the circuit 
substrate 402, thereby effecting the same result as the spring 
mechanism illustrated in FIG. 14. Additionally, although the 
illustrated dynamic balancing mechanism 1410 is a single 
“bar” shape, the mechanism may be con?gured in other 
shapes, such as a “star” shape having three or more prongs 
extending from a center. 

[0040] It is further noted that the disclosed apparatus may 
include a plurality of heat dissipation devices 406 having 
protrusions 510 that correspond to a plurality of apertures 
508 Within a carrier structure 410. Thus, for example, rather 
than the protrusions 414 illustrated, a number of heat dis 
sipation devices 406, corresponding apertures 508, and 
biasing structures 502 may be used to adjustably provide the 
requisite pressure for optimal cooling While accommodating 
varying heights of components being cooled. 
[0041] FIG. 15 illustrates a top perspective assembly vieW 
of a circuit assembly according to the present disclosure. As 
shoWn in the ?gure, a thermal management unit 1422, 
corresponding to the assembly illustrated in FIG. 14, is 
shoWn. This assembly is mounted to the circuit substrate 402 
such that it covers the processor 1202, border 1108 and 
memory devices 1208. In this particular the circuit substrate 
is part of a graphics card insertable into a PCI or PCI Express 
bus in a computer. HoWever, it is noted that the illustrated 
assembly may be any circuit assembly having a substrate 
With components mounted thereon. Additionally, the 
dynamic balancing mechanism 1410 is shoWn to be mounted 
on the side of the circuit substrate 402 opposite the side 
Where the thermal management unit 1422 is mounted. As 
explained previously, the thermal management unit 1422 
may be mounted With the assistance of a backplate 1406 as 
shoWn. 

[0042] It is noted that although only tWo biasing structures 
have been illustrated in the above examples, any number of 
biasing structures could be employed as desired. For 
example, four biasing structures could be employed in the 
heat dissipation apparatus 406 in locations corresponding to 
each of the four comers of a component on the circuit 
substrate. This construction alloWs ?ner adjustment of the 
pressure exerted by the protrusion 510 onto the component 
and more uniformity of pressure across the surface of the 
component in some cases. 

[0043] As described, the above-disclosed thermal man 
agement device may be used With a circuit substrate includ 
ing various electrical components having disparate heights, 
While affording application of various pressures on corre 
sponding components to effect optimal cooling Without 
overstressing of the components. Speci?cally, by providing 
a heat dissipation structure With a protrusion and a corre 
sponding carrier structure With an aperture receiving the 
protrusion, the heat dissipation structure can be engaged 
With a surface to be thermally managed at a desired pressure 
applied by the biasing structure, as Well as thereby accom 
modating the particular height of the surface relative to 
another surface such as a circuit substrate. The employed 
biasing structure also permits movement of the heat dissi 
pation structure relative to the carrier structure thereby 
providing a moveable or “?oating” heat dissipation struc 
ture. 

[0044] The above detailed description of the examples 
described herein has been presented for the purposes of 
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illustration and description only and not by limitation. It is 
therefore contemplated that the present application cover 
any and all modi?cations, variations or equivalents that fall 
Within the spirit and scope of the basic underlying principles 
disclosed above and the appended claims. 

What is claimed is: 
1. A thermal management apparatus comprising: 

a heat dissipation structure including at least one ?rst 
protrusion extending from a surface of the heat dissi 
pation structure and adapted to contact a component to 
be thermally managed; 

a carrier structure con?gured to engage With the heat 
dissipation structure, the carrier structure de?ning an 
aperture that is con?gured to receive the at least one 
?rst protrusion; and 

at least one biasing structure con?gured to alloW move 
ment of the heat dissipation structure relative to the 
carrier structure and provide a biasing force tending to 
move the heat dissipation structure and carrier structure 
together. 

2. The thermal management apparatus as de?ned in claim 
1, Wherein the at least one biasing structure comprises: 

a shaft having a cap at one end and a fastening mechanism 
at the other end con?gured to secure to the carrier 
structure; and 

a biasing force device disposed betWeen a surface of the 
heat dissipation structure and the cap to provide to the 
biasing force. 

3. The thermal management apparatus as de?ned in claim 
2, Wherein biasing force device includes a spring. 

4. The thermal management apparatus as de?ned in claim 
1, Wherein the carrier structure is con?gured to mount to a 
circuit substrate including electrical components in such a 
manner that the at least one ?rst protrusion is in thermal 
contact With at least one component of the electrical com 
ponents and the thermal management apparatus further 
includes a dynamic biasing mechanism con?gured to apply 
a force counter to the biasing force to the circuit substrate. 

5. The thermal management apparatus as de?ned in claim 
1, Wherein the carrier structure further comprises a ?rst side 
con?gured to engage With the heat dissipation structure and 
a second side including at least one second protrusion 
adapted to contact another component to be thermally man 
aged. 

6. A thermal management apparatus for a circuit substrate 
comprising: 

a carrier structure con?gured to attach to a circuit sub 
strate and de?ning at least one aperture; 

a heat dissipation structure con?gured to engage With the 
carrier structure, the heat dissipation structure includ 
ing at least one protrusion extending from a surface of 
the heat dissipation structure that is receivable in the at 
least one aperture to thermally engage With at least one 
component on the circuit substrate; and 

at least one biasing structure con?gured to alloW move 
ment of heat dissipation structure relative to the carrier 
structure and to provide a biasing force tending to move 
the heat dissipation structure and carrier structure 
together such that the at least one protrusion forcibly 
engages With the at least one component; and 
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a dynamic balancing mechanism con?gured to apply a 
force to the circuit substrate counter to the biasing 
force. 

7. The thermal management apparatus as de?ned in claim 
6, further comprising a air mover assembly. 

8. The thermal management apparatus as de?ned in claim 
6, Wherein the at least one biasing structure comprises: 

a shaft having a cap at one end and a fastening mechanism 
at the other end con?gured to secure to the carrier 
structure; and 

a biasing force device disposed betWeen a surface of the 
heat dissipation structure and the cap to provide to the 
biasing force. 

9. The thermal management apparatus as de?ned in claim 
6, Wherein the carrier structure further comprises a ?rst side 
con?gured to engage With heat dissipation structure and a 
second side to engage With the circuit substrate, Wherein the 
second side includes at least one second protrusion con?g 
ured to thermally engage With at least one other component 
mounted to the circuit substrate. 

10. The thermal management apparatus as de?ned in 
claim 9, Wherein the at least one component and the at least 
one other component are different heights relative to a 
surface of the circuit substrate. 

11. A circuit assembly comprising: 

a substrate including at least one electrical component to 
be thermally managed; 

a carrier structure con?gured to attach to a ?rst surface of 
the substrate and de?ning at least one aperture; 

a heat dissipation structure con?gured to engage With the 
carrier structure, the heat dissipation structure includ 
ing at least one protrusion extending from a surface of 
the heat dissipation structure that is receivable in the at 
least one aperture to thermally engage With the at least 
one electrical component mounted on the ?rst surface 
of the substrate; 

at least one biasing structure con?gured to alloW move 
ment of heat dissipation structure relative to the carrier 
structure and to provide a biasing force tending to move 
the heat dissipation structure and carrier structure 
together such that the at least one protrusion forcibly 
engages With the at least one electrical component; and 

a dynamic balancing mechanism con?gured to apply a 
force to the circuit substrate counter to the biasing 
force. 

12. The circuit assembly as de?ned in claim 11, Wherein 
the at least one biasing structure comprises: 

a shaft having a cap at one end and a fastening mechanism 
at the other end con?gured to secure to the carrier 
structure; and 

a biasing force device disposed betWeen a surface of the 
heat dissipation structure and the cap to provide to the 
biasing force. 

13. The circuit assembly as de?ned in claim 11, Wherein 
the carrier structure further comprises a ?rst side con?gured 
to engage With the heat dissipation structure and a second 
side to engage With the circuit substrate, Wherein the second 
side includes at least one second protrusion con?gured to 
thermally engage With at least one other component 
mounted to the circuit substrate. 
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14. The circuit assembly as de?ned in claim 14, Wherein 15. The circuit assembly as de?ned in claim 11, further 
the at least one component has a height different from a comprising an air mover assembly. 
height of the at least one other component relative to a 
surface of the circuit substrate. * * * * * 


